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DETAILED ACTION 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

1. Claims 1-7 and 9-19 rejected under 35 U.S.C. 102(a) as being clearly anticipated by 
Manzke et al. ("Automatic phase determination for retrospectively gated cardiac CV\ 22 
November 2004, Med. Phys. 31 (12), pp. 3345-3362). 

Applicant cannot rely upon the foreign priority papers to overcome this rejection because 
a translation of said papers has not been made of record in accordance with 37 CFR 1.55. See 
MPEP§ 201.15. 

With respect to claim 1, Manzke et al. teaches a computer tomography method having the 
following steps: 

a) generating by a radiation source a bundle of rays that passes though an object moving 
periodically (Figure 1, step SO and Figure 2), 

b) producing a relative movement between the radiation source on the one hand and the 
object on the other hand, which relative movement comprises rotation about an axis of rotation 
(Figure 1 , step SO and Figure 2), 
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c) acquiring, with a detector unit and during the relative movement, of-measured values 
that depend on the intensity in the bundle of rays on a far side of the object (Figure 1, step SO and 
Figure 2), 

d) sensing a movement signal dependent on the movement of the object with a 
movement-sensing means and determining cyclically repeated phases of movement based on 
movement signal sensed (Figure 1 , step SO and Figure 2), 

e) reconstructing a plurality of intermediate images of a region of an object, each 
intermediate image being reconstructed with measured values that were acquired while the object 
was in a different phase of movement, and assigning a phase of movement to each intermediate 
image (Figure 1, steps SI and S2), 

f) determining the phase of movement in which there was least movement of the object in 
the region, by determining the intermediate image having the fewest motion artifacts in the 
region (Figure 1, steps S2 and S3), 

g) reconstructing a computer tomographic image of the region from measured values that 
were acquired while the object was in the phase of movement in which there was least movement 
of the object in said region, the reconstruction parameters differing from the reconstructions 
parameters used to reconstruct the intermediate images (Figure 1, step S4). 

With respect to claim 7, Manzke et al. teaches a computer tomograph, having 
a radiation source for generating a bundle of rays that passes through an object moving in 
a cycle (Page 3354, Col. 1, lines 28-31 and Figures 1 and 2), 
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a drive arrangement for producing a relative movement between the radiation source on 
the one hand and the object on the other hand, which relative movement comprises a rotation 
about an axis of rotation (Page 3354, Col. 1, lines 28-31 and Figures 1 and 2), 

a detector unit for acquiring, during the relative movement, measured values that depend 
on the intensity in the bundle of rays on the far side of the object (Page 3354, Col. 1, lines 28-31 
and Figures 1 and 2), 

a movement-sensing means for the sensing of a movement signal dependent on the 
movement of the object with a movement-sensing means, wherein the movement-sensing means 
includes an electrocardiograph (Page 3354, Col. 1, lines 28-31 and Figures 1 and 2), 

a reconstructing unit for reconstructing a computer tomographic image of the object from 
the measured values (Page 3354, Col. 1, lines 28-31 and Figures 1 and 2), 

a control unit (Page 3354, Col. 1, lines 28-31) for controlling the radiation source, the 
drive arrangement, the detector unit, the movement-sensing means and the reconstructing unit in 
the following steps: 

a) generating by the radiation source of a bundle of rays that passes though an object that 
moves periodically (Figure 1, step SO and Figure 2), 

b) producing production a relative movement between the radiation source on the one 
hand and the object on the other hand, which relative movement comprises rotation about an axis 
of rotation (Figure 1, step SO and Figure 2), 

c) acquiring, with the detector unit and during the relative movement, of measured values 
that depend on the intensity in the bundle of rays on a far side of the object (Figure 1, step SO and 

* 

Figure 2), 
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d) sensing a movement signal dependent on the movement of the object with the 
movement-sensing means and determining periodically repeated phases of movement based on 
the movement signal sensed (Figure 1, step SO and Figure 2), 

e) reconstructing a plurality of intermediate images of a region of the object, each 
intermediate image being reconstructed with measured values that were acquired while the object 
was in a different phase of movement, and assigning a phase of movement to each intermediate 
image (Figure 1, steps SI and S2), 

f) determining determination of the phase of movement in which there was least 
movement of the object in the region, by determining the intermediate image having the fewest 
motion artifacts in the region (Figure 1, steps S2 and S3), 

g) reconstructing a computer tomographic image of the region of the object from 
measured values that were acquired while the object was in the phase of movement in which 
there was least movement of the object in said region, the reconstruction parameters that are used 
in this case differing from the reconstruction parameters used to reconstruct the intermediate 
images (Figure 1, step S4). 

With respect to claim 2, Manzke et al. further teaches wherein the intermediate images in 
step e) are reconstructed with a lower spatial resolution than the computer tomographic image to 
be reconstructed in step g) (Figure 1, steps SI and S4). 



Application/Control Number: 1 0/596, 1 50 Page 6 

Art Unit: 2882 

With respect to claim 3, Manzke et al. further teaches wherein the region of the object 
that is to be analyzed is divided into a plurality of sub-regions and in that steps e) to g) are 
performed for each sub-region (Figure 3). 

With respect to claim 4, Manzke et al. further teaches wherein, based on a motion-artifact 
metric, there is determined for each intermediate image a motion-artifact value by applying the 
motion-artifact metric solely to measured values from the particular intermediate image (Figure 
4), and in that the intermediate image having the lowest motion-artifact value is determined to be 
the intermediate image having the fewest motion artifacts (Page 3350, Col. 1, lines 1-8). 

With respect to claim 5, Manzke et al. further teaches wherein the motion-artifact value 
of an intermediate image is the mean of gradients of image values in the intermediate image in 
the direction of an axis of rotation (Page 3349, Col. 2, lines 33-37 and Page 3353, Col. 1, line 6 - 
Col. 2, line 1). 

With respect to claim 6, Manzke et al. further teaches wherein the gradients are weighted 
before a mean thereof is formed, wherein a gradient that is situated in an overlap region of the 
object, through which region rays having acquisition times situated in different periods pass, is 
given a higher weight than a gradient that is not situated in an overlap region (Section 2, 

» 

Automatic phase determination and Figures 4-11). 
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With respect to claim 9, Manzke et al. further teaches wherein the reconstructing unit 
determines a motion-artifact metric for the intermediate images (Figure 4). 

With respect to claim 10, Manzke et al. further teaches wherein the reconstructing unit 
determines a motion-artifact value for the intermediate images (Equations 17-19). 

With respect to claim 1 1, Manzke et al. further teaches wherein the reconstructing unit 
determines mean gradients of the intermediate images (Page 3349, Col. 2, lines 33-37 and Page 
3353, Col. 1, line 6 - Col. 2, line 1). 

With respect to claim 12, Manzke et al. further teaches wherein the reconstructing unit 
using the mean gradients to determine the intermediate image that has the fewest motion artifacts 
(Page 3350, Col. 1, lines 1-8). 

With respect to claim 13, Manzke et al. further teaches wherein a relatively higher mean 
gradient is indicative of relatively increased motion artifact (Page 3349, Col. 2, lines 33-37, Page 
3350, Col. 1, lines 1-8 and Page 3353, Col. 1, line 6 - Col. 2, line 1). 

With respect to claim 14, Manzke et al. further teaches wherein the reconstructing unit 
determines the mean gradients of image values along the direction of the axis of rotation (Page 
3353, Col. 1, line 6 - Col. 2, line 1 and Figure 4). 
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With respect to claim 15, Manzke et al. further teaches wherein the mean gradient is used 
as a motion-artifact metric (Page 3349, Col. 2, lines 33-37, Page 3350, Col. 1, lines 1-8 and Page 
3353, Col. 1, line 6 -Col. 2, line 1). 

With respect to claim 16, Manzke et al. further teaches wherein the reconstructing unit 
determines the mean gradients along the direction of the angle of rotation of the radiation source. 

* 

With respect to claim 17, Manzke et al. further teaches wherein the mean gradient is used 
as a motion-artifact value (Page 3349, Col. 2, lines 33-37 and Page 3353, Col. 1, line 6 - Col. 2, 
line 1). 

With respect to claim 18, Manzke et al. further teaches wherein the reconstructing unit 
determines the mean gradient by calculating a gradient of the image values for each voxel in an 
intermediate image and calculating the mean of these gradients (Page 3349, Col. 2, lines 33-37 
and Page 3353, Col. 1, line 6 - Col. 2 5 line 1). 

» 

With respect to claim 19, Manzke et al. further teaches wherein the reconstructing unit 
determines the mean gradient by determining gradients of image values along the direction of the 
angle of rotation of the source, weighting the gradients, and determining the mean of the 
weighted gradients (Section 2, Automatic phase determination and Figures 4-11). 

Claim Rejections - 35 USC §103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Manzke 
et al. in view of Hsieh (6,529,575). 

Applicant cannot rely upon the foreign priority papers to overcome this rejection because 
a translation of said papers has not been made of record in accordance with 37 CFR 1 .55. See 
MPEP§ 201.15. 

With respect to claim 8, Manzke et al. teaches a configuration including a control unit for 
controlling a radiation source, a drive arrangement, a detector unit, and a reconstructing unit of a 
computer tomograph (Page 3354, Col. 1, lines 28-31 and Figures 1 and 2) for carrying out the 
steps of: 

generating by the radiation source of a bundle of rays that passes though an object that 
moves periodically (Figure l,step SO and Figure 2), 

producing a relative movement between the radiation source on the one hand and the 
object on the other hand, which relative movement comprises rotation about an axis of rotation 
(Figure 1, step SO and Figure 2), 
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acquiring, with the detector unit and during the relative movement, of measured values 
that depend on the intensity in the bundle of rays on a far side of the object (Figure 1, step SO and 
Figure 2), 

sensing a movement signal dependent on the movement of the object with the movement- 
sensing means and determining periodically repeated phases of movement based on the 
movement signal sensed (Figure 1 , step SO and Figure 2), 

reconstructing a plurality of intermediate images of a region of the object, each 
intermediate image being reconstructed with measured values that were acquired while the object 
was in a different phase of movement., and assigning a phase of movement to each intermediate 
image (Figure 1, steps SI and S2), 

determining the phase of movement in which there was least movement of the object in 
the region, by determining the intermediate image having the fewest motion artifacts in the 
region (Figure 1, steps S2 and S3), and 

reconstructing a computer tomographic image of the region of the object from measured 
values that were acquired while the object was in the phase of movement in which there was 
least movement of the object in said region, the reconstruction parameters differing from the 
reconstruction parameters used to reconstruct the intermediate images (Figure 1, step S4). 

Manzke et al. fails to explicitly teach a computer readable medium encoded with a 
computer program. 

Hsieh teaches a computer readable medium encoded with a computer program (Col. 8, 
line 57 -Col. 9, line 12). 



Application/Control Number: 10/596,150 Page 1 1 

Art Unit: 2882 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the configuration of Manzke et al. to include a computer readable medium 
of Hsieh, since a person would have been motivated to make such a modification to more easily 
update existing systems to implement the invention (Col. 8, line 66 - Col. 9, line 1) as taught by 
Hsieh. 

With respect to claim 20, Manzke et al. further teaches wherein the computer program 
controls the reconstructing unit to carry out the step of determining for each intermediate image a 
motion-artifact value based on a motion-artifact metric, wherein the intermediate image having 
the lowest motion-artifact value is determined to be the intermediate image having the fewest 

> 

motion artifacts (Page 3350, Col. 1, lines 1-8). 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-20 have been considered but are moot in 
view of the new ground(s) of rejection. 

4. As noted above, the applicant cannot rely upon the foreign priority papers to overcome 
the rejection because a translation of said papers has not been made of record in accordance with 
37 CFR 1.55. See MPEP § 201.15, Additionally, the filing of a translation would preclude any 
possible rejections based on pertinent prior art cited in the conclusion below. 
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Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Manzke ("Cardiac Cone Beam CT", September 2004, A dissertation submitted in partial 
fulfillment of the requirements for the degree Doctor of Philosophy of the University of London, 
available at http://wwwxardiac-ct.net/PhD Manzke 2004 Final.pdf ) discloses the claimed 
invention (Chapters 1 and 5). 

Manzke et al. ("Artifact Analysis and Reconstruction Improvement in Helical Cardiac 
Cone Beam CT", September 2004, IEEE Transactions on Medical Imaging, Vol. 23, No. 9, pp. 
1 150-1 164) discloses a method of motion artifact analysis due to gating when using a three- 
dimensional CB cardiac reconstruction technique (Abstract). 

Manzke et al. ("Automatic phase point determination for cardiac CT imaging", 16 
February 2004, Medical Imaging 2004, SPIE Vol. 5370, pages 690-700) discloses a simple and 
efficient image-based technique which is able to deliver patient-specific stable cardiac phases in 
an automatic fashion (Abstract) as disclosed by the claimed invention. 

Hoffmann et al. ("Noninvasive Coronary Angiography with 16-Detector Row CT: Effect 
of Heart Rate", available online 18 November 2004, reference 10.1 148/radiol.2341031408, 



* 
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Radiology 2005; 234:86-97) discloses clinical implementation of retrospectively ECG-gated 

i 

images reconstructed at preselected phases of a cardiac cycle (Abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John M. Corbett whose telephone number is (571) 272-8284. 
The examiner can normally be reached on M-F 8 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




